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$(E_{J}, \pi_{J}, B_{J})$ ([7]) fiber $E_{J}(t)=\pi_{J^{-1}}(t)(t\in B_{J})$
$P_{J}$ parametrize




1 2 fiber $P_{J}$
Hamilton $(H_{J})$ $J$







Painleve $P_{J}$ Painleve $(H_{J})$
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P. Painlev\’e Painleve\’e
Painlev\’e Painlev\’e (Painlev\’e )
Painlev\’e $([11],[12])_{\circ}$
Painlev\’e $(H_{J})$
Painlev\’e $(H_{J})$ $(x(t), y(t))$ $x(t)$ $y(t)$








Painlev\’e $(H_{J})$ $(H_{J})$ [7]
$E_{J}$
$E_{J}$ $\mathrm{C}^{2}$
minimal compactification $\overline{\Sigma}_{\epsilon}$ parameter $\epsilon$
$\epsilon$ $(H_{J})$ fiber $\overline{\Sigma}_{\epsilon}\chi$
$B_{J}$ fiber $\overline{\Sigma}_{\epsilon}$ $(t\in B_{J})$
2 $\overline{E_{J}(t)}$ $\overline{E}_{J}=\bigcup_{t}\in B_{J}\cross t$
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Hamilton $(H_{J})$ $x$ ,
$y,$ $t$ Pfaff foliation
$\text{ }$ $\overline{E_{J}(t)}$
vertical leaves ( fiber leaf vertical leaf ) fo-
liation 2 $E_{J}(t)$
$E_{J}= \bigcup_{t\in B_{J}}E_{J}(t)\cross t$
VI Painlev\’e $E_{VI}$ $E_{VI}$
$\mathrm{C}^{2}\cross BvI$ 6 birational symplectic
$\mathrm{C}^{2}\cross B_{VI}=$






$-$ ( $(x(*),$ $y(*),$ $t)$ )Hamiltonian $x(*)$
$y(*)$ $E_{J}$
( ) ([6]) $E_{I}$
1
2 [7] ” ”
[9] ( [4] 6.1
) $\text{ }$ $E_{J}$
Painlev\’e $P_{J}$
. ( $\overline{E}_{J}$ )
$E_{J}$
$E_{VI}$. Hamilton Painleve $(H_{VI})$
Hamilton –
$E_{VI}$ 6 $\mathrm{C}^{2}\cross BvI$ $V(*)\cross B_{VI}$
$V(\mathrm{O}\mathrm{O})\cross B_{VI}$ $(H_{VI})$
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$(x(00), y(\mathrm{o}\mathrm{O}),$ $t)$ $(x, y, t)$
$V(00)\cross B_{V}I$ Hamiltonian $K(x, y, t)$ $x$ $y$
$B_{VI}$
$V(*)\cross BvI$ $x$ $y$ $K$
1 $K=H_{VI}$

























\S 2. Painlev\’e Painlev\’e
Painleve $(H_{J})$ $H_{J}$ $\mathrm{H}$ amiltonian
Hamilton (Hamilton )
$(H_{J})$ $dx/dt=\partial H_{J}/\partial y$ , $dy/dt=-\partial H_{J}/\partial x$
:
$H_{VI}(x, y, t)= \frac{1}{t(t-1)}[x(x-1)(x-t)y^{2}-\{\kappa_{0}(x-1)(x-t)$
$+\kappa_{1}X(x-t)+(\kappa_{t}-1)x(x-1.)\}y+\kappa(x-t)]$ ,
$\kappa=\frac{1}{4}\{(\kappa_{0}+\kappa_{1}+\kappa_{t}-1)^{2}-\kappa_{\infty}^{2}\}$ ;
$H_{V}(x, y, t)= \frac{1}{t}[x(x-1)^{22}y-\{\kappa_{0}(x-1)^{2}$
$+\kappa_{t}x(x-1)-\eta tX\}y+\kappa(x-1)]$ ,
$\kappa=\frac{1}{4}\{(\kappa_{0}+\kappa_{t})^{2}-\kappa_{\infty}^{2}\}$ ;
$H_{IV}(x, y, t)=2xy^{2}-\{x^{2}+2tx+2\kappa_{0}\}y+\kappa_{\infty}^{\prime x;}$
$H_{III}(x, y, t)= \frac{1}{t}[2_{X^{2}}y^{2}-\{2\eta_{\infty}tx^{2}$
$+(2\kappa_{0}+1)x-2\eta 0t\}y+\eta_{\infty}(\kappa_{0}+\kappa_{\infty})tx]$ ;
$H_{II}(x, y, t)= \frac{1}{2}y^{2}-(x^{2}+\frac{t}{2})y-(\alpha+\frac{1}{2})x$ .
$x,$ $y,$ $t$ ([2] )
$(H_{J})$ $y$ ( $H_{J}$ 1“ $y$ 2





1. Painlev\’e $(H_{J})$ $E_{J}$
$(J=VI, V, IV, III, II)$
(i) $E_{VI}$ 6 $\mathrm{C}^{2}\cross B_{VI}$
$V(\mathrm{O}\mathrm{O})\cross B_{VI}=\mathrm{C}^{2}\cross B_{VI}\ni(x, y, t)=(x(\mathrm{O}\mathrm{o}), y(\mathrm{o}\mathrm{o}),$ $t)$ ,
$V(\mathrm{O}\infty)\cross B_{VI}=\mathrm{C}^{2}\cross B_{VI}\ni(x(\mathrm{o}_{\infty}), y(\mathrm{o}_{\infty}),$ $t)$ ,
$V(1\infty)\mathrm{x}B_{VI}=\mathrm{C}^{2}\mathrm{x}B_{V1}\ni(x(1\infty), y(1\infty),$ $t)$ ,
$V(t\infty)\cross B_{VI}=\mathrm{C}^{2}\cross B_{VI}\ni(x(t\infty), y(t\infty),$ $t)$ ,
$V(\infty \mathrm{O}+)\cross B_{VI}=\mathrm{C}^{2}\cross B_{VI}F\ni(x(\infty \mathrm{o}+), y(\infty \mathrm{o}+),$ $t)$ ,
$V(\infty \mathrm{O}-)\cross B_{V}I=\mathrm{C}^{2}\cross B_{V1}\ni(x(\infty 0-), y(\infty \mathrm{O}-),$ $t)$ ,
symplectic :
$x(00)=y(\mathrm{o}\infty)(\kappa 0-X(\mathrm{o}_{\infty})y(\mathrm{o}_{\infty}))$ , $y(00)=1/y(0\infty)$ ,
$x(00)=1+y(1\infty)(\kappa_{1}-x(1\infty)y(1\infty))$ , $y(00)=1/y(1\infty)$ ,
$x(00)=t+y(t\infty)(\kappa_{t}-X(t\infty)y(t\infty))$, $y(\mathrm{O}\mathrm{O})=1/y(t\infty)$ ,
$x(\mathrm{O}\mathrm{O})=1/x(\infty \mathrm{O}+),$ $y(00)=x(\infty 0+)(\epsilon(+)-X(\infty \mathrm{o}+)y(\infty \mathrm{o}+))$ ,
$x(\infty 0+)=y(\infty 0-)(\kappa\infty-x(\infty 0-)y(\infty \mathrm{o}-)),$ $y(\infty 0+)=1/y(\infty 0-)$ .
$B_{VI}=\mathrm{C}-\{\mathrm{o}, 1\}$ ,
$\epsilon(\pm)=(\kappa 0+\kappa 1+\kappa_{t}-1\pm\kappa_{\infty})/\underline{9}$ .
(ii) $E_{V}$ 5 $\mathrm{C}^{2}\cross B_{V}$
$V(\mathrm{O}\mathrm{O})\cross B_{V}=\mathrm{C}^{2}\cross B_{V}\ni(x, y, t)=(x(\mathrm{O}\mathrm{O}), y(\mathrm{o}\mathrm{O}),$$t)$ ,
$V(\mathrm{O}\infty)\cross B_{V}=\mathrm{C}^{2}\cross B_{V}\ni(x(\mathrm{o}_{\infty}), y(\mathrm{o}_{\infty}),$ $t)$ ,
$V(1\infty)\cross B_{V}=\mathrm{C}^{2}\cross B_{V}\ni(x(1\infty), y(1\infty),$ $t)$ ,
$V(\infty 0+)\cross B_{V}=\mathrm{C}^{2}\cross B_{V}\ni(x(\infty 0+), y(\infty \mathrm{o}+),$ $t)$ ,
$V(\infty 0-)\cross B_{V}=\mathrm{C}^{2}\cross B_{V}\ni(x(\infty 0-), y(\infty \mathrm{O}-),$ $t)$ ,
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symplectic :
$x(00)=y(\mathrm{o}_{\infty})(\kappa 0-x(\mathrm{o}\infty)y(\mathrm{O}\infty))$ , . $y(\mathrm{O}\mathrm{O})=1/y(\mathrm{O}\infty)$ ,
$x(00)=1+x(1\infty)$ , $y(00)=- \frac{\eta t}{x(1\infty)^{2}}+\frac{\kappa_{t}+1}{x(1\infty)}+y(1\infty)$,
$x(\mathrm{O}\mathrm{O})=1/x(\infty \mathrm{O}+)$ , $y(\mathrm{O}\mathrm{O})=x(\infty \mathrm{O}+)(\epsilon(+)-X(\infty \mathrm{O}+)y(\infty \mathrm{o}+))$ ,
$x(\infty \mathrm{O}+)=y(\infty \mathrm{o}-)(\kappa_{\infty}-X(\infty \mathrm{o}-)y(\infty \mathrm{O}-))$ , $y(\infty 0+)=1/y(\infty 0-)$ .
$B_{V}=\mathrm{C}-\{0\}$ ,
$\epsilon(\pm)=(\kappa_{0}+\mathcal{K}t\pm\kappa_{\infty})/2$ .
(iii) $E_{IV}$ 4 $\mathrm{C}^{2}\cross B_{IV}$
$V(\mathrm{O}\mathrm{O})\cross B_{IV}=\mathrm{C}^{2}\cross B_{IV}\ni(x, y_{:}t)=(x(0.0), y(00),$ $t)$ ,
$V(\mathrm{O}\infty)\cross B_{IV}=\mathrm{C}^{2}\cross B_{IV}\ni(x(\mathrm{o}\infty), y(\mathrm{o}_{\infty}),$ $t)$ ,
$V(\infty \mathrm{O})\cross B_{IV}=\mathrm{C}^{2}\cross B_{IV}\ni(x(\infty 0),.y(\infty \mathrm{o}),$ $t)$ ,
$V(\infty\infty)\cross B_{IV}=\mathrm{C}^{2}\cross B_{IV}\ni(X(\infty\infty), y(\infty\infty),$ $t)$ ,
symplectic :
$x(\mathrm{O}\mathrm{O})=x(\mathrm{O}\infty)$ , $y( \mathrm{O}\mathrm{O})=\frac{\kappa_{0}}{x(0\infty)}+y(0\infty)$ ,
$x(00)=1/x(\infty 0)$ , $y(\mathrm{O}\mathrm{O})=x(\infty \mathrm{O})(\kappa_{\infty}-x(\infty \mathrm{O})y(\infty \mathrm{o}))$ ,
$x(\infty 0)=x(\infty\infty),$ $y( \infty 0)=\frac{-1/2}{x(\infty\infty)^{3}}+\frac{-t}{x(\infty\infty)^{2}}+\frac{2\kappa_{\infty}-\kappa 0+1}{x(\infty\infty)}.+y(\infty\infty)$.
$B_{IV}=\mathrm{C}$ .
(iv) EIII 4 $\mathrm{C}^{2}\mathrm{x}$ BIII
$V(00)\cross B_{III}=\mathrm{C}^{2}\cross B_{III}\ni(x, y, t)=(x(00), y(\mathrm{O}\mathrm{O}),$ $t)$ ,
$V(0\infty)\cross B_{III}=\mathrm{C}^{2}\cross B_{III}\ni(x(\mathrm{o}_{\infty}), y(\mathrm{O}\infty),$ $t)$ ,
$V(\infty 0)\cross B_{III}=\mathrm{C}^{2}\cross B_{111}\ni(x(\infty \mathrm{O}), y(\infty \mathrm{o}),$ $t)$ ,
$V(\infty\eta_{\infty^{t}})\cross BIII=\mathrm{c}^{2}\mathrm{x}B_{III}\ni(x(\infty\eta_{\infty^{t),y}}(\infty\eta_{\infty}t), t)$ ,
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symplectic :
$x(\mathrm{O}\mathrm{O})=x(\mathrm{O}\infty)$ , $y( \mathrm{O}\mathrm{O})=\frac{-\eta_{0}t}{x(\mathrm{o}_{\infty})^{2}}+\frac{\kappa_{0}+1}{x(0\infty)}+y(0\infty)$ ,
$x(\mathrm{O}\mathrm{O})=1/x(\infty \mathrm{O})$ , $y(\mathrm{O}\mathrm{O})=x(\infty \mathrm{O})(\epsilon-X(\infty \mathrm{o})y(\infty \mathrm{O}))$ ,
$x(\infty 0)=x(\infty\eta\infty t)$ , $y( \infty 0)=\frac{-\eta_{\infty}t}{X(\infty\eta_{\infty^{t}})2}+\frac{\kappa_{\infty}}{x(\infty\eta_{\infty}t)}+y(\infty\eta_{\infty}t)$.
$B_{III}=\mathrm{c}-\{0\}$ ,
$\epsilon=(\kappa 0+\kappa_{\infty})/2$ .
(v) $E_{II}$ 3 $\mathrm{C}^{2}\cross B_{II}$
$V(\mathrm{O}\mathrm{O})\cross B_{I1}=\mathrm{C}^{2}\cross B_{II}\ni(x, y, t)=(x(\mathrm{O}\mathrm{O}), y(00),$ $t)$ ,
$V(\infty \mathrm{O})\cross B_{I1}=\mathrm{C}^{2}\mathrm{x}.B_{II}\ni(x(\infty 0), y(\infty \mathrm{O}),$ $t)$ ,
$V(\infty\infty)\cross B_{II}=\mathrm{C}^{2}\cross B_{II}\ni(x(\infty\infty), y(\infty\infty),$ $t)$ ,
symplectic :
$x(\mathrm{O}\mathrm{o})=1/x(\infty \mathrm{O})$ , $y(\mathrm{O}\mathrm{O})=x(\infty \mathrm{O})(\epsilon-x(\infty \mathrm{o})y(\infty \mathrm{o}))$ ,




$\mathrm{C}^{3}\ni(X, \mathrm{Y}, t)$ $\mathrm{C}^{3}\ni(x, y, t)$
biholomorphic $x=x(X, \mathrm{Y}, t),$ $y=y(X, \mathrm{Y}, t),$ $t=t$




$dx/dt=\partial H/\partial y$ , $dy/dt=-\partial H/\partial x$
Hamilton
$dX/dt=\partial I\iota^{r}/\partial Y$, $d\mathrm{Y}/dt=-\partial K/\partial X$
$Ii^{\Gamma}$
$dy\wedge dx-dH\wedge dt=dY\wedge dX-dK\wedge.dt$




$I=$ { $00,0\infty,$ $1\infty$ , too, $\infty 0+,$ $\infty 0$ -}.
$V(*)\cross B,$ $B=B_{VI}$ $E=E_{VI}$
$E$ fiber $E(t)$
$V(\mathrm{O}\mathrm{O})=\mathrm{C}^{2}$ 5 $\{y(*)--0\},$ $*\neq 00,$ $\infty 0+$
$\{x(\infty 0+)=0\}$ disjoint union $\circ$
$V(00)\cross B$ Hamilton $(H_{VI})$ $V(*)\cross$
$B_{\text{ }}$ $*\in I$ Hamilton Hamiltonian $H(*)=$
$H(*;x(*), y(*),$ $t)$ $B$ $t$ $x(*)$ $y(*)$
$V(\mathrm{O}\infty)\cross B$
Hamilton
$dx(\mathrm{o}\infty)/dt=\partial H(\mathrm{o}_{\infty)}/\partial y(\mathrm{O}\infty), dy(\mathrm{O}\infty)/dt=-\partial H(\mathrm{O}\infty)/\partial x(\mathrm{O}\infty)$
$X(\mathrm{o}\infty)(t0)=h\in \mathrm{C}$ , $y(0\infty)(t_{0})=0$
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$\circ$ $(x, y)=(0, \infty)$
$(H_{VI})$ $\{(x(h;t), y(h;t))|h\in \mathrm{C}\}$





$=\epsilon(-)-X(\infty \mathrm{o}-)y(\infty 0-)$ ,
$x(\infty 0+)y(\infty 0+)=\kappa_{\infty}-x(\infty 0-)y(\infty 0-)$ .
1
$E_{J}$ fiber $P_{J}$
[7] :” $P_{0}\in E_{J}$









$I_{J}$ $*\in I_{J}$ $V(*)\mathrm{x}B_{J}$ $I\mathrm{t}^{r}(*)=$
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$I\mathrm{s}^{\nearrow}(*;x(*), y(*),$ $t)$ $I\iota’(*)$ $(x(*), y(*),$ $t)$ $(x(00), y(00),$ $t)$
symplectic $K(\mathrm{O}\mathrm{O})$ $\{I\iota^{\nearrow}(*;x(*)$ ,
$y(*),$ $t)\}*\in I_{j}$ $E_{J}$ Hamilton
$E_{J}$ Hamilton $E_{J}$
$E_{J}$ 2 Hamilton $\{K(*)\}_{*}$ $\{K’(*)\}_{*}$ $\{K(*)-K^{;}(*)\}*$
$t$
$E_{J}$ Hamilton $\{I\backslash ^{r}(*)\}_{*}$ $I\mathrm{t}^{r}(*)$
$V(*)\cross B_{J}$ $\overline{E}_{J}$ $\overline{V(*)}\cross B_{J}$
. Hamilton $\overline{E}_{J}$
2
2. $E_{J}$ $\overline{E}_{J}$ Hamil-




3.1. $\overline{\Sigma}_{\epsilon}$ . $\mathrm{C}^{2}$ minimal compactffication
4 $W_{i}=\mathrm{C}^{2}\ni(x_{i}, yi),$ $i=0,1,2,3$
$x_{0}=x_{1}$ , $y_{0}=1/y_{1}$ ,
$x_{0}=1/x_{2}$ , $y_{0}=x_{2}(\epsilon-x_{2}y_{2})$ ,




$W_{1}$ $y_{1}=0$ $W_{3}$ $y_{3}=0$
Hamilton $(H_{VI})$ $x,y,t$ Pfaff
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$\overline{\Sigma}_{\epsilon}\cross B$ foliation
$W_{i}\cross B,$ $i=0,2$ foliation nonsingular
leaf fiber transversal $W_{i}\cross B,$ $i=1,3$
$t\in B$
$D^{(0)}(t)=(W_{1}(y_{1}=0)\cross t)\cup(W_{3}(y_{3}=0)\cross t)\cong \mathrm{P}^{1}$ .
$a_{\nu}^{()}(0t)=\{(x_{1}, y_{1}, t)|x_{1}=\nu, y_{1}=0\}$ , $\nu=0,1,$ $t$ ,
$a_{\mathcal{U}}^{()}0(t)=\{(_{X_{3}}, y3, t)|x_{3}=y_{3}=0\}$ , $\nu=\infty$ ,
$D^{(0)}(t)- \bigcup_{\nu}\{a_{\nu}^{(}0)(t)\}$ vertical leaf 4 $a_{\nu}^{(0)}(t\mathrm{I},$ $\nu=$
$0,1,$ $t,$ $\infty$ foliation
3.2. $a_{\nu}^{(0)}(t),$ $t\in B,$ $\nu=^{0},1,$ $t,$ $\infty$ .
$t$ – $a_{\nu}^{(0)}(t)$ $Q_{a_{\nu}^{(0)}()}t$
$\nu=0,1,$ $t$
$x_{1}=\nu+\mathcal{Z}_{\nu}w_{\nu}$ , $y_{1}=w_{\nu}$ ,
$x_{1}=\nu+z_{\mathcal{U}}’$ , $y_{1}=z_{\nu}’w_{\nu}’$ ,
$\nu=\infty$
$x_{3}=z_{\infty^{w}\infty}$ , $y_{3}=w_{\infty}$ ,
$x_{3}=z_{\infty}’$ , $y_{3}=z_{\infty^{w}\infty}’’$ ,
$Q_{a_{\nu}^{(0)}}(t)(W_{1}\cross t)$ $Q_{a_{\infty}^{(0)}}(t)(\nu V_{3}\mathrm{x}t)$
$(z_{\nu}, w_{\nu})\in \mathrm{C}^{2}$ $(z_{\nu’\nu}’’w)\in \mathrm{C}^{2}$
$D_{\nu}^{(1)}(t)$ $:=Q_{a_{\nu}^{(0}})(t)(a_{\nu}^{(}0)(t))$
$=\{(z_{\nu}, w_{\nu})\in \mathrm{C}^{2}|w_{\nu}=0\}\cup\{(z_{\nu}, w)\prime\prime\nu\in \mathrm{C}^{2}|z_{\nu}’=0\}$
$D_{\nu}^{(1)}(t)$ Pfaff
$a_{\nu}^{(1)}(t)=\{(\mathcal{Z}_{\mathcal{U}}, w_{\nu})|z_{\nu}=\kappa_{\nu}, w_{\nu}=0\}\in D_{\nu}^{(1)}(t)$ ,
$b_{\nu}^{(1)}(t)=\{(\mathcal{Z}_{\mathcal{U}}’’, w)\nu|z_{\nu}’=w_{\nu}’=0\}\in D_{\nu}^{()}1(t)$
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$D_{\nu}^{(1)}(t)-\{a_{\nu}^{(1)}(t), b_{\nu}((1)t)\}$ vertical leaf $a_{\nu}^{(1)}(t)$
$b_{\nu}^{(1)}(t)$ foliation $b_{\nu}^{(1)}(t)$ $(H_{VI})$ (
) Painlev\’e propeerty
3.3. $a_{\nu}^{(1)}(t),$ $t\in B,$ $\nu=0,1,$ $t,$ $\infty$
$t$ – $a_{\nu^{1}}^{()}(\text{ _{ ^{ } } }$
$Q_{a_{\nu}^{(1)}(t}$ )
$z_{\nu}=\kappa_{\nu}+u_{\nu}v_{\nu}$ , $w_{\nu}=v_{\nu}$ ,
$z_{\nu}=\kappa_{\nu}+u_{\nu}’$ , $w_{\nu}=u_{\nu}’v_{\nu}’$ .





$=\{(u_{\nu}, v_{\nu})\in \mathrm{C}^{2}|v_{\nu}=0\}\cup\{(u_{\nu}^{;\prime}, v_{\nu})\in \mathrm{C}^{2}|u_{\nu}’=0\}$
Pfaff $(u_{\nu}, v_{\nu}, t)$ $u_{\nu},$ $v_{\nu}$ $t$
$P_{\nu},$ $Q_{\nu}$
$t(t-1)du\nu-P\nu(u\nu’ v\nu’ t)dt=0,$ $t(t-1)dv_{\nu}-Q\nu(u_{\nu}, v_{\nu}, t)dt=0$
$(u_{\nu}, v_{\nu}, t)-$ $\mathrm{C}^{2}\cross B$ fo-
liation lear –
transversal $(u_{\nu}, v_{\nu}, t;’)-$
$b_{\nu}^{(2)}(t)=\{(u_{\nu}^{;\prime}, v_{\nu})|u_{\nu}’=v_{\nu}’=0\}$




3.4. $E$ . $t$
$\Phi_{t}$







$\{(_{X_{0y0}},, t)\in \mathrm{C}^{2}\cross B\}$ , $\{(_{X_{2y2}},, t)\in \mathrm{C}^{2}\mathrm{x}B\}$ ,
$\{(x_{1}, y_{1}, t)\in \mathrm{C}^{2}\cross B|(x_{1}, y_{1})\neq(0,0), (1,0), (t, 0)\}$ ,
$\{(x_{3}, y3, t)\in \mathrm{C}^{2}\cross B|(x_{3}, y_{3})\neq(0,0), (1,0), (1/t, \mathrm{o})\}$ ,
$\{(z_{\nu}, w_{\mathcal{U}}, t)\in \mathrm{C}^{2}\mathrm{x}B|(z_{\mathcal{U}}, w_{\nu})\neq(\kappa\nu’ 0)\}$ ,
$\{(z_{\nu}’, w_{\nu}’, t)\in \mathrm{C}^{2}\cross B|(z_{\nu}’, w_{\nu})’\neq(\mathrm{o}, 1/\kappa_{\nu})\}$ ,
$\{(u_{\nu}, v_{\nu}, t)\in \mathrm{C}^{2}\mathrm{x}B\}$ , $\{(u_{\nu}’’, v_{\nu}, t)\in \mathrm{C}^{2}\cross B\},$ $\nu=0,1,$ $t,$ $\infty$ ,
$D^{(0)}(t),$ $D_{\nu}^{(1)}(t),$ $b_{\nu}^{(1)}(t),$ $\nu=0,1,$ $t,$ $\infty$
proper image $\overline{E}$
Pfaff foliation :
(i) $t\in B$ $\nu$ $b_{\nu}^{(0)}(t)$ $b_{\nu}^{(1)}(t)$ $(H_{VI})$
(ii) $\overline{E}-\bigcup_{t}\in B,\nu,i=0,1\{b^{(}i)(t)\}$ 1 leaves
(iii) $t\in B$ $\nu$ $D^{(0)}(t)- \bigcup_{\nu}\{b_{\nu}^{()}(t)1\}$ $D_{\nu}^{(1)}(t)-$
$\bigcup_{\nu}\{b_{\nu}^{(0)}(t), b_{\nu}((1)t)\}$ vertical leaves
$( \mathrm{i}\mathrm{v})\bigcup_{t\in B}(D(0)(t)\cup(\bigcup_{\nu}D^{(}\mathcal{U}(1)t)))$ leaf $(H_{VI})$
leaf
$E(t)= \overline{E(t)}-D^{(}0)(t)\cup\bigcup_{\infty\nu=0,1,t},D^{()}1(t)\nu$ ’ $E=\cup E(t)t\in B\cross t$
$E$
3.5. 1 . $E$
$\{(_{X_{0,y0}}, t)\in \mathrm{C}^{2}\cross B\}$ , $\{(X_{2,y_{2},)}t\in \mathrm{C}^{2}\mathrm{x}B\}$ ,
$\{(u_{\nu}, v_{\nu}, t)\in \mathrm{C}^{2}\cross B\}$ , $\nu=0,1,$ $t,$ $\infty$ ,
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$dy_{0}\wedge dx_{0}=dy_{2}$ A $dx_{2}$ .
$(x(00), y(00))=(x0, y0)$ , $(x(\infty 0+), y(\infty 0+))=(X2, y_{2})$
$\nu=0,1,$ $t$
$x_{0}=\nu+v_{\nu}(\kappa\nu+u_{\mathcal{U}}v_{\nu})$ , $y_{0}=1/v_{\nu}$ ,
$\nu=\infty$
$x_{2}=v_{\infty}(_{\mathcal{K}}\infty+u_{\infty^{v_{\infty})}},$ $y_{2}=1/v_{\infty}$ ,
$dy_{0}$ A $dx_{0}=-dv_{\nu}\Lambda du_{\nu}$ , $dy_{2}$ A $dx_{2}=-dv_{\infty}$ A $du_{\infty}$ .
$(x(1\infty), y(1\infty))=(-u_{1,1}v)$ , $(x(t\infty), y(t\infty))=(-u_{t,t}v)$ ,
$(x(\infty 0^{-}), y(\infty 0^{-}))=(-u_{\infty’\infty}v)$ ,
\S 4. 2
$J=VI$ VI
$\{I\iota^{\nearrow}(*;x(*), y(*), t)\}_{*}$ $E$
$\overline{E}$
Hamilton $V(\mathrm{O}\mathrm{O})\cross B$ $(x(00), y(\mathrm{o}\mathrm{O}),$ $t)$
Hamiltonian $K(\mathrm{O}\mathrm{o};x(00), y(00),$ $t)$ $(x, y, t),$ $K(x, y, t)$




$Ii’$ Taylor $a_{ij}$ $B$
4.1. $K$ . $\overline{V(00)}\cross B$ $\{(x_{1} , y_{1} , t)\in$
$\mathrm{C}^{2}\cross B|y_{1}=0,$ $x_{1}\neq 0,1,$ $t\}$ $x=x_{1},$ $y=1/y_{1}$
$Ii^{r}(X_{1},1/y_{1}, i)$ $y_{1}=0,$ $x_{1}\neq 0,1,$ $t$
$M$
(4.1) $a_{ij}=0$ , $j>M$ .
$V(\infty \mathrm{o}+)\cross B$ $(x(\infty \mathrm{O}+), y(\infty \mathrm{o}+),$ $t)$ (X, $Y,$ $t$ )
$K( \infty \mathrm{o}+)=\sum_{0i,,j\geq}aijX-(i-j)(\epsilon-x\mathrm{Y})j$
$\equiv\sum_{\mu\geq 1}\sum_{k=0}^{-1}(-1)^{k_{\frac{Y^{k}}{X^{\mu-k}}\sum_{k}}}\mu j\geq\epsilon^{j-k}aj+\mu,j$ .
$\epsilon$ 1 $\epsilon(+),$ $\equiv$ $\mathrm{m}\mathrm{o}\mathrm{d} B$
$X,$ $\mathrm{Y}$ $K(\infty \mathrm{o}+)$ $X=0$
$\mathrm{Y}^{k}/X^{\mu-k},$ $\mu\geq 1,0\leq k\leq\mu-1$
$0_{\text{ }}$ $\mu=1,2,$ $\ldots$
$\sum_{j\geq 0}a_{j+j}\mu,\epsilon^{j-k}=0$ , $k=0,1,$ $\ldots,$ $\mu$ $-$ $1$
(4.2) $(a_{\mu,0}, a_{1+\mu,1}, \cdots)(\epsilon^{p^{-}q})_{p\geq 0}0,\leq q\leq\mu-1=(0,0, \cdots, 0)$
$\det(\epsilon^{p-q})_{0}\leq p,q\leq\mu-1=1$
(4.1) $\mu>M$ (4.2) $a_{ij}=0$
$i-j>M$ $i,\dot{y}$ $K$ $x$ $y$
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4.2. $I\mathrm{t}’$ . $V(*)\cross B$
$I\mathrm{t}’$
$V(\infty \mathrm{o}_{-})\mathrm{x}B$ Hamiltonian $Ii^{r}(\infty 0^{-})$ $\circ$ $(X, Y, t)=$
$(x(\infty 0-), y(\infty 0-),$ $t)$
$x= \frac{1}{Y(\kappa_{\infty}-XY)}$ , $y=\mathrm{Y}(\kappa_{\infty}-X\mathrm{Y})(\epsilon-(_{\mathcal{K}}\infty-X\mathrm{Y}))$.
$\kappa_{\infty}\neq 0$
$I \mathrm{t}^{\Gamma}(\infty \mathrm{o}-)=\sum_{0i,,j\geq}aij\mathrm{Y}-(i-j)(\kappa\infty-x\mathrm{Y})^{-}(i-j)(\epsilon-(\kappa_{\infty}-xY))j$
$= \sum_{\mu}\sum_{j\geq 0}\sum_{k\geq 0}\frac{(-)^{k}(^{j}k)\epsilon^{j^{-}}k(\kappa\infty-x\mathrm{Y})^{k}}{\mathrm{Y}^{\mu}(\kappa_{\infty}-x\mathrm{Y})^{\mu}}a_{j\mu}+,j$
$\equiv\sum_{\mu\geq 1k}\sum_{=0}^{\mu^{-1}}\frac{(-1)^{k}}{Y^{\mu}(\kappa_{\infty}-X\mathrm{Y})^{\mu-k}}j\sum_{\geq k}\epsilon^{j}-kja+\mu,j$
$+ \sum_{\mu\geq 1}\sum_{h=0}^{\mu}\frac{(-1)^{\mu}xh}{\mathrm{Y}^{\mu-h}}-1\sum_{j\geq 0}\phi^{j}h(\mu)aj+\mu,j$
$\phi_{h}^{j}(\mu)=\sum_{jh+\mu\leq k\leq}(-1)h+k-\mu\epsilon^{j-k}\kappa\infty k-h-\mu$
(4.3) $\phi_{h}^{j}(\mu)=\{$










$(a_{\mu,0}, a_{1+1}, \cdots)\mu,((\epsilon^{p-}q)_{p\geq 0},0\leq q\leq\mu-1$ , $(\emptyset^{p}-\mu(q\mu))0,\mu\mu 1)p\geq\leq q\leq 2-$
$=(0,0, \cdots, \mathrm{o})$
$\kappa_{\infty}=0$
$I \acute{\mathrm{s}}(\infty \mathrm{o}_{-})\equiv\mu\sum_{1\geq}\sum_{k}^{21}\mu-=0\frac{(-1)^{\mu}}{X\mu-kY^{2\mu-}k}\sum_{j\geq k}aj+\mu,j\epsilon kj^{-}$
$2\mu$-system :
(4.5) $(_{o_{\mu,0}a_{1}},+\mu,1, \cdots)(\epsilon^{p-q})_{p\geq 0\leq}0,q\leq 2\mu-1=(0,0, \cdots, \mathrm{o})$ .
Hamiltonian $K(0\infty)$ (X, $\mathrm{Y},$ $t$ ) $=(x(\mathrm{O}\infty), y(\mathrm{O}\infty),$ $t)$
$x=\mathrm{Y}(\kappa_{0^{-X}}Y),$ $y=1/\mathrm{Y}$
$K(0 \infty)=\sum_{ji,\geq 0}a_{ij}\mathrm{Y}^{-(}j-i)(\kappa_{0}-X\mathrm{Y})^{i}$
$\equiv\sum_{\mu\geq 1}\sum_{k=0}^{\mu-1}(-1)^{k}\frac{X^{k}}{\mathrm{Y}^{\mu-k}}\sum_{i\geq k}\kappa_{0}i-ka_{i,i+\mu}$ .
$\mu=1,2,$ $\ldots$ $\mu$-system
(4.6) $(_{oa_{1}}0,\mu" 1+\mu’.’\cdot)(\kappa 0^{p-q})p\geq 0,0\leq q\leq\mu^{-}1=(0, \mathrm{o}, \cdot\cdot-, 0)$
:
$\det(\kappa_{0^{p}}-q)_{0\leq\leq-}p,q\mu 1=1$ .
Hamiltonians $I\mathrm{t}^{\nearrow}(1\infty)$ $K(t\infty)$ (X, $Y,$ $t$ ) $=(x(1\infty), y(1\infty),$ $t)$
$x=1+\mathrm{Y}(\kappa_{1}-X\mathrm{Y}),$ $y=1/Y$
$I \acute{\backslash }(1\infty)=\sum_{0i,,j\geq}a_{ij}\frac{((1+\mathcal{K}_{1}\mathrm{Y})-xY^{2})i}{\mathrm{Y}^{j}}$
$– \sum_{i,j\geq 0}\sum_{k\geq 0}(-1)^{k}\frac{X^{k}}{Y^{j-2k}}(1+\kappa_{1}\mathrm{Y})^{i-k}a_{ij}$ .
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2 $M$
(4.7) $a_{ij}=0$ , $j>M$
$X^{k}/\mathrm{Y}^{M-2k},$ $k=0,1,$ $\ldots,$ $[(M+1)/2]-1$ ( $[$ $]$ Gauss
)
(4.8) $\sum_{i\geq 0}a_{iM}=0$ , $k=0,1,$ $\ldots,$ $[(M+1)/2]-1$
$\nu(*)$ $\langle$ :
$\nu(M)=[(M+. 1)/2]$ .
$X^{k}/\mathrm{Y}^{M-12k}-,$ $k=0,1,$ $\ldots,$ $\nu(M-1)-1$
$k=0,1,$ $\ldots,$ $\nu(M-1)-1$
(4.9) $\sum_{i\geq 0}ai,M-1+(k+1)\kappa 1\sum_{0i\geq}a_{iM}=0$
$(X, \mathrm{Y}, t)=(x(t\infty), y(t\infty),$ $t)$ $x=t+\mathrm{Y}(\kappa_{t}-$
$X\mathrm{Y}),$ $y=1/\mathrm{Y}$ symplectic $t$ explicit
$K(t\infty)=K(t+Y(\kappa t-X\mathrm{Y}), 1/Y, t)-1/\mathrm{Y}$
(4.7) $X^{k}/\mathrm{Y}^{M-2k},$ $k=0,1,$ $\ldots,$ $U(M)-$
$1$ $X^{k}/\mathrm{Y}^{M-12}-k,$ $k=0,1,$ $\ldots,$ $\nu(M-1)-1$
(4.10) $\sum_{i\geq 0}t^{i-k}a_{i}M=0$ , $k=0,1,$ $\ldots,$ $\nu(M)-1$
$k=0,1,$ $\ldots,$ $\nu(M-1)-1$
(4.11)
$\sum_{i\geq 0}a_{i,M1}-t^{i-k}+(k+1)\kappa t\sum ai\geq 0iMt^{i-()}k+1=\delta_{M-1,1}$
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(4.8) (4.10) $2\nu(M)-\mathrm{S}\mathrm{y}\mathrm{S}\mathrm{t}\mathrm{e}\mathrm{m}$
(4.12) $(\mathit{0}_{0M}, a_{1}M, , . .)F(\infty, 2U(M\mathrm{I})=(0,0, \cdots, \mathrm{o})$
$\circ$
$F(\infty, 2n)$ $\infty\cross 2n$ $(f_{j}^{i})_{i\geq\leq}0,0j\leq 2n-1$
$f_{q}^{p}=$ , $p\geq 0,0\leq q\leq n-1$ ,
$f_{q+n}^{p}=t^{p-q}$ , $p\geq 0,0\leq q\leq n-1$ .
4.3. $I\mathrm{i}^{r}$ .
(4.13) $a_{ij}=0$ , $i>3$ or $j>2$




(4.14) $a_{ij}=0$ , $i$ or $j>3m$ .
$a_{ij}=0$ , $i-j>m$
(4.14) (4.4) (4.5) (4.3)
$(k, l)$
$a_{ij}=0$ , $j>l$ or $j-i>l-k$
Hamiltonian $I \mathrm{t}^{r}=\sum a_{ij}x^{i}y^{j}$ ” ” $S(k, l)$
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Hamiltonian $Ii^{r}$ $S(k, l)$ $l-k\geq k+1$
( )
$l\geq 2k+1$ (4.6) $K$ $S(k+1, l)$
Reduction A
$2\nu(l)\geq 3m-k+1$ (4.12) $I\iota’$ $S((k-$
$1)^{+},$ $l-1)( \alpha^{+}=\max\{\alpha, \mathrm{o}\})$ Reduction $\mathrm{B}$
$0$
42. $F_{k}(\infty, 2n)$ $F(\infty, 2n)$ –
$(f_{j}^{i})_{k\leq}i\leq k+2n-1,0\leq j\leq 2n-1$ $\text{ }$
(4.15) $\det F_{k(\infty,2}n)=t^{nk}(t-1)^{n^{2}}$ .
42 $k\geq 1$ $=+$
$\det F_{k(\infty,2}n)=t^{n}\det F_{k-1}(\infty, 2n)$
$k=0$ $I(t)=\det F_{0}(\infty, 2n)$
$I(t)$ $\uparrow\tau^{2}$ $t$ $i=0,1,$ $\ldots,$ $n^{2}-$
$1$ $I(t)$ $i$ $t=1$ $I(\mathrm{O})=(-1)^{n^{2}}$
$k=0$
$(_{-}4.14).\text{ _{ }}$ Reduction A $\mathrm{B}$
$S(m, 2_{7\eta})$
$S(k, l)$ reducible Reduction A
$\mathrm{B}$ irreducible Reduction A $\mathrm{B}$
$S(k, l)$ reducible
$l\geq 2k+1$ $2\nu(l)\geq 3\uparrow??-k+1$ o $S(\mathrm{O}, 3m)$
$\mathrm{r}\mathrm{e}\mathrm{d}\mathrm{u}\mathrm{c}\mathrm{i}\mathrm{b}\mathrm{l}\mathrm{e}\text{ }S(m, 2m.)$ irreducible
$\Sigma$ $(k, l)$ $S(k, l)$
:
$0\leq k\leq 3m$ , $2m\leq l\leq 3\uparrow n$ , $l\geq 2k-1$ , $l\geq 3m-k-2$ .
65
$\sum-\{S(m, 2m)\}$ reducible $\text{ }$
Reduction A Reduction $\mathrm{B}$
$\Sigma$ $\Sigma$
$\succ$ ” $l>l’$
$l=l’$ $l-k>l’-k’$ $S(k, l)\succ S(k’, l‘)$ ”
$S(\mathrm{O}, 3m)$ $S(m, 2m)$ Re-
duction A Reduction $\mathrm{B}$
$S(\mathrm{O}, 3m)$ $S(m,\underline{9}m)$
$\langle$ Reduction A Reduction $\mathrm{B}$
$4m+2$ $a_{i,2m-1}$ , m-l $\leq i\leq 3m-1$ $a_{i,2m},$ $m\leq$
$i\leq 3m$ $4m+2$ 4.1




$\sum a_{i,2m}3m=0$ , $k=0,1,$ $\ldots,$ $m-1$ ,
$i=m$
$\sum_{i=m-1}^{3m}a-1i,2m-1=0$ , $k=0,1,$ $\ldots,$ $m-2$ ,
$\sum_{i=m-1}^{3m}a-1i,2m-1+m\kappa_{1}\sum_{i=m}^{3}a_{i}m,2m=0$ ,
$M=2m$ (4.10) (4.11)
$\sum_{i=m}^{3m}a_{i},2mt^{i-k}=0$ , $k=0,1,$ $\ldots,$ $m-1$ ,




$(a_{m-1,2m-}1, \ldots, a3m-1,2m-1, am,2m’\ldots, a_{3}m,2m)G_{m}$
$=(0, \ldots, 0)$ ,
$G_{n}=(g_{j}^{i}(n))_{0}\leq i,j\leq 4m+1$ :
$g_{0}^{0}(n)=1$ , $g_{0}^{2m+1}(n)=m\kappa 0$ ,
$g_{q+1}^{p}(n)=$ , $0\leq p\leq 2m$ , $0\leq q\leq m-1$ ,
$g_{m}^{p+1}(+2mn)=m\mathcal{K}_{1}$ , $0\leq p\leq 2m$ ,
$g_{q+m+1}^{p}(n)=t^{p+(1}n-)-q$ , $0\leq p\leq 2m,$ $0\leq q\leq m-1$ ,
$g_{2m}^{p++1}(2mn)=m\kappa_{t}t^{p+n-m}$ , $0\leq p\leq 2m$ ,
$g_{q+m}^{p+2m+}2+11(n)=$ , $0\leq p\leq 2m$ , $0\leq q\leq m-1$ ,
$g_{q+3m}^{p1}+1(+2m+n)=t^{p+n-q}$ , $0\leq p\leq 2m$ , $0\leq q\leq m-1$ ,
$g_{4m+}^{2m}1(n)=1$ , $g_{4m}^{4m+1}+1(n)=m(\kappa 0+\kappa 1+\kappa_{t}-1)$ ,
$g_{j}^{i}(n)=0$ , for other $i,j$ .
$a_{i,2m-1}=0,$ $m-1\leq i\leq 3m-1$
$a_{i,2m}=0,$ $m\leq i\leq 3m$
4.3.




$\kappa_{\nu},$ $\nu=0,1,$ $t$ $J(t)$ 2
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4.4. 2 . (4.13)
$\mu=3,2,1$ (4.4) (4.5)
$a_{30}=a_{20}=a_{31}=0$ ,












$a_{32},$ $a_{22},$ $a_{1}2,$ $a21,$ all, $a01$ $a_{10}$ 7-
system
$a_{32}= \frac{1}{t(t-1)}$ , $a_{22}= \frac{-(t+1)}{t(t-1)}$ , $a_{12}= \frac{t}{t(t-1)}$ ,
$a_{21}= \frac{-(\kappa_{0}+\kappa_{1}+\kappa_{t}-1)}{t(t-1)}$ , $a_{11}= \frac{(\kappa_{0}+\kappa_{1})t+(\kappa 0+\kappa_{t}-1)}{t(t-1)}$ ,
$a_{01}= \frac{-\kappa_{0}t}{t(t-1)}$ , $a_{10}= \frac{\kappa}{t(t-1)}$ ,
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